High affinity diethylnitrosamine-deethylase in liver microsomes from acetone-induced rats.
The effects of acetone treatment on microsomal cytochrome P-450-dependent mono-oxygenases of the rat liver have been investigated to elucidate the role of this system in the metabolism of diethylnitrosamine (DEN). Acetone markedly enhanced the hepatic P-450 content and the activities of p-nitrophenol hydroxylase, acetone hydroxylase, ethoxycoumarin deethylase and DEN deethylase (DENd), whereas activities of pentoxy-resorufin O-deethylase and ethoxy-resorufin O-deethylase were not affected. Two distinct apparent Km values (0.43 and 9.1 mM), dependent on the substrate concentration, were observed for the DENd of acetone-induced microsomes. Only one Km value (8.4 mM) was observed for the DENd of control microsomes. In control microsomes at a DEN concentration of 1 mM, the N-deethylation of DEN was undetectable whereas in acetone-induced microsomes the N-deethylation rate was approximately 2.3 nmol/mg protein per min. The results suggest that acetone-induced microsomes of rat liver contain a high affinity form of DEN-deethylase which should be the P-450j isozyme (known to catalyze the oxidation of dimethylnitrosamine at low Km). P-450j is strongly enhanced by acetone treatment as indicated by the increase of the specific acetone hydroxylase. The treatment also enhanced the metabolism of DEN at substrate concentrations higher than 1 mM, suggesting that other P-450(s) catalyse DEN-deethylation although with lower substrate affinity. The low Km form of DENd is a P-450-dependent mono-oxygenase. It requires NADPH and O2, is inhibited by CO, but not by mannitol, superoxide dismutase, catalase or desferrioxamine. Its action therefore appears not to be mediated by oxygen radical species. Many solvents such as dimethylsulfoxide, dioxolane, chloroform and butanol when present at 10 mM in the incubation mixture inhibited the low Km form of DENd. However, pyrazole and piperonylbutoxide were found to be the strongest inhibitors. These results establish that acetone affects the metabolism of DEN, particularly at low concentrations, in a fashion somewhat similar to dimethylnitrosamine.